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Ameiidments to the Clalms^t 

I , (Currently amended) A copper damascene pracess, comprising: 

forming a dielectric layer overlying a substrate; 

etching a damascene opening into said dielectric layer; 

fining said damascene opening with copper or copper alloy; 

treating a surface of said copper or copper alJoy with hydrogen-containing pJasma; 

reacting said treated surface of said copper or copper alloy with trin]othy 4 Q i iano or 
t e rtraniothy I qi l uno - under plasma enhanced chemical vapor deposition (PECVD) 
conditions co mprising simultaneousiy supplying trimethvlsilane or tertramethvls ilane and 
ifijtiatins plasma to make said trim e thvlsilane or tertramethvIsiJane react with said treated 
surface o f said copper or copper ^ iloy; and 

in-sinj depositing, by PECVD, a silicon carbide layer capping on said copper or 
copper alloy. 



1 5 2. (Original) The copper damascene process according to claim 1 ftirther comprising; 
lining said damascene opening with a diffusion barrier layer; 
forming a seed layer on said diffusion barrier layer; and 
forming said copper or copper alloy on said seed layen 

10 3. (Original) The copper damascene process according to claim 1 wherein said 
damascene opening comprises a contact or via hole in communication with a trench 
opening. 



4. (Original) The copper damascene process according to claim I wherein the step of 
reacting said treated surlacc of said copper or copper alloy with trimethylsilane or 
tertramethylsilane comprises following processing parameters: a trimethylsilane (or 
tertramethylsilanc) gas flow in the range of 100 to 5000 seem; a process temperature in 
the range of ^OO^C co 450''C; and a reaction duration in the range of 0.1 seconds to 30 
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seconds. 



5. (CunrenCiy amended) A copper damascene process, comprising: 
forming a dielectric layer overlying a substrate; 
5 etching a damascene opening into said dieJectric layer; 

filling said damascene opening with copper or copper alloy; 
treating a surfhce of said copper or copper alloy with hydrogen-containing pJasma; 
reacting said treated surtkce of said copper or copper al Joy-wil^i-^iynethy (ai j ane-^ 
teftpa m e thyisiiotte — u nder plasma enhanced chemical vapor deposition (PECVD) 
10 conditions comprising slmuitancousiv supplyin p trimethvlsiiane or tertramethvlsiiane and 
initiating plasma to make s aid trimethvlsilanc or tertramethvisilane react with ^ id tr^^^d 
surface of said coppe r or copper ailov : and 

in-situ depositing, by PECVD, a silicon carbide layer capping on said copper or 
copper alloy, said silicon carbide layer being treated with in-situ ammonia plasma to 
] 5 remove contained oxygen of the deposited layer. 

6. (Original) Th© copper damascene process according to claim 5 ftirther comprising: 
lining said damascene opening with a difHision barrier layer; 

forming a seed layer on said diffusion barrier layer; and 
20 tbrming said copper or copper alloy on said seed layer. 

7. (Original) the copper damascene process according to claim 5 wherein said 
damasicene opening comprises a contact or via hole in communication with a trench 
opening. 
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8. (Original) Hie copper damascene process according to claim 5 wherein the step of 
reacting said treated surface of said copper or copper alloy with trimethylsiiane or 
tertraniethylsilane comprises following processing parameters: a trimethylsiJane (or 
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tertxiimethylsilane) g£i» flow in the range of 100 to 5000 seem; a process temperature in 
ihc range ofSOOt. to 450''C; and a reaction duration in the range of 0.1 seconds to 30 
seconds. 
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